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-5set of benchm arking tools for school energy consumption is being developed, using energy 
consumption data from schools in the WCCUSD. Data from thirty-nine elementary schools, five 
mentary 8chools, fi8e 
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are not high schools but elementary schools. Energy cost per unit area is approximately the same 
for elementary and m
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School Power and Energy Monitoring 



Multi-purpose Room,











 



The loads monitored by the NILM and K20 system

T h e  l f g u e  p y s h o w s t h e  N o a d s  c o n n e c t i o n s  g r a p h i c a l l y ,  w h i l e  h e  N t a b l e  d e s c r i b e s t h e  N o a d s s  c o n n e c t d  i T j 
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equipment and classroom loads, operated during the daytime when the school was occupied 
(Figure 30: first five days; Figure 31: second and third days).  In addition to the normal 
equipment, the June week waveform also shows that the kiln was used. These observations were 
verified using the data obtained from the parallel sub-metering system. 

Figure 32 presents the K20 and NILM waveforms from
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Figure 34 shows a comparison between the NILM power waveform and the power consumption 
recorded by the K20 system on the kiln channel (channel 8) during a period the kiln operated. It 
can be seen that kiln oscillations are observable in the NILM waveform, while they are not in the nsum



Pinole Middle School 

The Pinole Middle School is composed of a main building (Figure 36) -housing 22 classrooms, a 
multipurpose room, the cafeteria and the administrative offices- and a secondary building 
housing the library. Furthermore there a3.26422 6ortab Scassroom
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In addition to the consumption patterns described previously, the power waveforms of the March 
week (Figure 37) and the April holiday weeks (Figure 39) also show atypical power oscillations 
which could be indicative of potentially abnormal behavior of one or more devices. A sample of 
these oscillations, from the afternoon of March 4, is presented in Figure 41. 

14:24



Secondary Distribution Panel 

A NILM machine and a K20 parallel monitoring system were installed on the secondary 
electrical distribution panel of the Pinole Middle School that services the lights and receptacles 
of four classrooms. A sample of the real power recorded by the NILM on phase A of the sub-
panel is presented in Figure 43 below.  
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The lights in room 17 consumed the least amount of energy am







WCCUSD Facilities Design Team (June 25, 2002) 



o Equipment retrofits. These could vary from the installation of simple control devices like timers and motion sensors, to the replacement of older equipment 

with newer high efficiency equipment. Changes in building insulation and air 
infiltration. 

o 

Design changes in buildings, such as daylighting, passive cooling and heating (shading, ventilation, orientation, thermal mass, etc) 

School Monitoring Discussion 

¶ Energy consumption results for demonstration classrooms and control classrooms at 
Pinole Middle School were presented. The lighting retrofits in the demonstration 
classroomslighting rea savings of 20% in energy consum ption compar reto the lights in 



equipment operation, such as the kiln, kiln fan and exhaust fans other than classroom fans, and 
settings of the nighttime lights. 

 







Contribution







Energy Intensity per Hour 
 (kBtu/ft2-hr) 

Energy per Student-Hour 
(kBtu/person-hr) School 

Electricity Gas Total Electricity Gas Total 
Harding 1.425 1.908 3.33 155.3 207.9 363.25 

426.520

1.906



Rank Energy per 
Area 

Cost per 
Area 

Energy per 
Student 

Cost per 
Student 

Energy per 
Student-Hr

Energy per 
ft2-Hr 

Total 
Energy Total Cost

3 Montalvin Fa





Appendix H Meeting Attendees Cont
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